The adequacy of fellowship training in the field of infectious diseases was assessed by means of a survey of recently graduated fellows. Surveys were mailed to all individuals who had passed the American Board of Internal Medicine's board certification examination in infectious diseases since 1992. A total of 666 completed surveys were returned by the deadline (response rate, 36%). Although most recent graduates thought that training in the standard components of clinical infectious diseases was adequate, only 50% thought that training in infection control was adequate. Fewer than 1 in 3 believed that they had received adequate training in the business aspects of infectious diseases practice. The adequacy and duration of research training were linked to ultimate career choice. These results form the basis for the Infectious Diseases Society of America's new initiatives to assist with more-diversified and relevant fellowship training.
The curriculum for fellowship training in the field of infectious diseases is continually reviewed by the ID/IM Training Program Directors Committee of the Infectious Diseases Society of America (IDSA). Findings from a series of meetings of infectious diseases division chiefs and program directors (sponsored by Bayer Corporation) during the 2-year period from 1995 to 1997 were used to derive suggested minimum and ideal curricula for training in the field of infectious diseases. These suggestions were published [1] along with a guide to fellowship training programs that provided information on the specific components of each training program. Recent or current trainees' assessments of the adequacy of fellowship training were conspicuously absent from these data. The importance of soliciting trainee input to obtain valid information on problems with or concerns about fellowship training has recently been highlighted.
A broad sense of the adequacy of training was provided in preliminary form by the Membership Survey, which was conducted by the Clinical Affairs Committee of the IDSA in 1998 [2] . The survey instrument for that analysis was mailed to all 5287 members of the IDSA. There were 2070 respondents (response rate, 39%). Questions were asked about 15 components of fellowship training, and respondents were asked to rate whether or not their training was adequate. Training in research, basic science education, clinical microbiology, HIV, and clinical infectious diseases was judged adequate by 185% of all respondents. Forty-three percent of respondents indicated that training in information systems and practice economics was inadequate. Thirty-five percent suggested that training in public health was inadequate, and 33% suggested that travel medicine training was inadequate. Thirty percent cited suboptimal training in administration, infection control, and pharmacoeconomics, whereas 29%, 28%, and 27% of respondents thought that training in quality assurance, transplantation, and outcomes, respectively, was inadequate.
In the face of this preliminary information, the ID/IM Training Program Directors Committee of the IDSA decided to assess the adequacy of training in contemporary terms, by use of a more extensive survey instrument. The survey was conducted in April 1999. There were 2 primary goals. First, we sought moredetailed information on the components of fellowship training, with the focus placed on recent graduates. Second, we explored discrepancies between the sug- NOTE. Superscripted letters that appear after a percentage indicate that the percentage is significantly larger than that for each category identified, by narrative, with the corresponding letter in the lefthand column (as described in the Statistical Analysis subsection of the Methods section). All comparisons are within the same vertical column subhead. gested curriculum and recent graduates' perceptions of training inadequacies.
Six regional meetings of ID program directors (sponsored by Bayer Corporation) were conducted from June through October 1999 to discuss the results of the survey. The 6 chairs of the regional meetings met in November 1999 to develop a consensus action plan for remedying deficiencies. This paper describes the survey results and the recommendations that emerged from the consensus meeting.
METHODS

Survey Strategy
A survey instrument was developed by the ID/IM Training Program Directors Committee of the IDSA. Respondents were asked to rate whether their training in 25 areas was adequate or inadequate. Clinical training, research training, ethics training, and feedback/evaluation were evaluated. These 4 areas were chosen, in large part, on the basis of the suggested curriculum for training in the field of infectious diseases [1] . Particular attention was devoted to training in the fields of infection control and microbiology, since these topics were the subject of substantial debate during previous meetings of program directors. Financial management of an infectious diseases practice was also an area of focus, since the largest fraction of respondents to the Membership Survey thought that this topic was inadequately covered.
Names and addresses of all individuals who had passed the American Board of Internal Medicine (ABIM) board examination in infectious diseases since 1992 were provided by the ABIM. In April 1999, the survey was mailed from the IDSA central office to these 2115 individuals. In contrast to the target population of the IDSA Membership Survey, respondents to this survey were not required to be IDSA members.
Statistical Analysis
Results were collated by Frederick Schneiders Research (Washington, DC). Differences in responses to questions were compared according to sex, year of completion of fellowship, duration of fellowship, geographic distribution, primary employer, and self-reporting of job description. Data Harvest coded the results and provided a tabular report of the responses. The data were calculated by use of the WinCross Statistical software package.
Independent t tests were specified for the categories presented in the column titles of table 1. For these tests, when more than 2 columns were compared, all paired combinations of the columns were tested individually, and significant differences were annotated accordingly. The columns were lettered sequentially; each column was identified according to the letter below its title, starting with the letter "a" for the lefthand column. Within the columns, corresponding letters appeared below the cells that showed the column letter, for any column that was significantly different from that cell. For this analysis, a confidence level of 95% was chosen. Uppercase letters designated a higher confidence level.
RESULTS
Respondent Profile
A total of 666 completed surveys were returned (response rate, 36%) by the deadline. A total of 267 surveys were re-turned because of incorrect addresses, and 29 were received after the return deadline.
Eighty percent of the respondents were 30-45 years of age. Sixty-one percent were men, and 39% were women. As expected, a large majority of the respondents (86%) had completed fellowship training from 1990 through 1999.
Two-thirds of the respondents spent the majority of their time providing patient care, and one-fifth spent the majority of their time in the field of research. Roughly one-third of the respondents (35%) are currently employed by academic institutions/practice groups, 25% are in private practice groups, 13% are self-employed, and the rest are employed by a mixture of public and private organizations.
More than one-half of the respondents (55%) had completed 2-year fellowships, whereas 29% had completed 3-year fellowships and 15% had completed longer fellowships. Longer duration of fellowship training was more likely among respondents currently employed by academic institutions/practice groups, as compared with those employed by private practice. Those individuals who spent most of their time in the fields of teaching/research (49%) or administration (47%) were most likely to have completed 3-year fellowships. Put another way, 8 (84%) of 10 respondents who had completed 2-year fellowships spent the majority of their time providing patient care, whereas those whose fellowship had lasted у3 years divided their time equally between patient care and research.
A total of 78% of respondents were IDSA members, and the majority of the nonmembers (73%) said that they would become members soon. The 127 respondents who were not IDSA members cited the following reasons for nonmembership: the capability to get IDSA journals through other sources (45%), the expense (39%), lack of attendance at the IDSA meeting (32%), or a sense that the IDSA did not help with professional activities (26%).
Adequacy of Fellowship Training
Clinical. As shown in figure 1, 90% of the respondents indicated that training was adequate with regard to treatment of infections in patients with cancer; respondents also cited that there was adequate training in HIV outpatient care (89%), diagnostic procedures (83%), antibiotic utilization/control (76%), clinical pharmacology (74%) and sexually transmitted diseases (73%). A total of 57% of the respondents said that training in solid-organ transplantation was adequate, and 49% thought that training in bone marrow transplantation was adequate. Fewer than one-half thought that training in travel medicine and treatment of infections in patients in burn units was adequate (46% and 39%, respectively).
Microbiology. The large majority of respondents (83%) reported that they received adequate training in diagnostic microbiology. More than 4 (82%) of every 5 respondents had participated in a clinical microbiology rotation, and for more than two-thirds of these respondents, the rotation lasted for 2-4 weeks. It is important to know that 75% of respondents did not believe that they could receive adequate training in microbiology if the clinical laboratory was outsourced.
Infection control. Only 51% of respondents indicated that training in infection control was adequate. More than one-half of the respondents (52%) are doing infection control in their practice, and approximately one-half of these indicated that they are compensated for this activity. Two-thirds of those with current responsibilities regarding infection control believe that their fellowship provided them with sufficient skills with which to conduct such work. There was an overwhelming consensus (93%) that didactic teaching of infection control was a necessary component of fellowship programs.
Didactic teaching. The experience with didactic teaching and basic science education was mixed, with responses ranging from a positive experience with regard to training in immunology and host defense (72%) and evidence-based medicine/clinical literature review (72%), to an inadequate experience with regard to biostatistics training (28%). Experiences with training in molecular biology (49%), grant and manuscript writing (46%), and cell biology (40%) were perceived as intermediate in terms of adequacy. Economics and outcomes. Fewer than 3 of 10 respondents thought that training was adequate in pharmacoeconomics (29%), cost-effectiveness analysis (29%), information systems/computers (26%), quality assurance (23%), outcomes measures (20%), and practice economics (6%).
Ethics.
Three of 4 respondents thought that ethics training was adequate, and the positive response rate from men was higher than that from women. Only 9% reported taking a formal course in ethics or rotating on an ethics committee; instead, they indicated that discussions with other physicians (86%), readings (self-directed; 67%), or counsel/discussion with nonmedical personnel (46%) were the more commonly used techniques for training.
Office management. Respondents were asked whether their fellowship provided adequate training for 12 office functions (table 2). For only 1 of 12 categories-ID office and consultative practice-did more than one-half of respondents indicate that training was adequate.
Feedback. Feedback during fellowship training was generally perceived as excellent. Although more than threefourths of respondents overall thought that feedback was adequate, the numbers were higher for men (82%) than for women (70%). Most feedback was verbal (76%), but a higher percentage of women (85%) than men (71%) received feedback verbally. The percentage who received verbal feedback dropped from 85%, for those who had completed their fellowship training in 1990-1993, to 65%, for those who had most recently completed training (1997) (1998) (1999) .
Research training. One-third of all respondents rated their research training as excellent, 31% rated their training as good, 26% rated their training as fair, and only 10% had a poor experience (table 3). Longer fellowships and current employment by academic institutions or government were associated with a higher percentage of respondents who indicated that research training was excellent. Three-fourths of the respondents thought that research training was helpful, and one-half thought that the experience was necessary; higher percentages of positive responses were found among those with longer fellowships, those employed by academic institutions or government, or those who spend the majority of their time in the areas of research or administration.
When respondents were questioned about factors that would have improved their research training, formal course work was the most frequent response (62%), whereas more protected time (52%), a different mentor (46%), a different project (46%) and more-secure funding (40%) were less frequent responses. For the small subset of respondents who rated their research training as poor, 53%, 43%, 41%, and 40% thought that a different mentor, a different project, formal coursework, or more protected time, respectively, would have improved their research experience. Of the volunteered responses with regard to improvement of research training, more guidance from the mentor was cited most frequently. Adequacy of fellowship training, according to year when fellowship was completed and sex. The most recent graduates are spending greater percentages of time in the field of research than are earlier graduates, and they are also doing less infection control (table 4). It is gratifying that, in all areas except one (immunology/host defense), the most recent graduates cited higher rates of adequate training than those who graduated earlier. More women than men were employed by academic institutions/practice groups (table 5). More men than women thought that training in selected areas or feedback was adequate (table 5) .
DISCUSSION
The employment status of recent fellowship graduates was discussed. Of interest, the distribution of the respondents' job descriptions was somewhat different from that reported by fellowship training program directors in the 1997 survey; there were fewer respondents in the field of academics (42% vs. 35%, respectively), more in private practice (42% vs. 51%, respectively), and substantially more in government (6% vs. 14%, respectively). Whether this reflects a higher response rate among government workers and private practitioners, a difference in graduates' and program directors' perceptions of jobs, or some other factor is not clear.
There were areas of both concordance and discordance when stated compo- nents of fellowship training in the IDSA's Guide to Training Programs in Adult Infectious Diseases (see the IDSA Web site, available at http://www.idsociety.org) were compared with the adequacy of training in those areas. The adequacy of training was rated highly in the areas of HIV, sexually transmitted diseases, and clinical microbiology, as would be predicted from the large percentage of programs that state that training was provided in those areas. In contrast, only 9% and 15% of the 125 listed programs in the Guide did not provide hands-on experience in or didactic lectures on infection control, respectively. Despite this, only 51% of recent graduates thought that training in infection control was adequate. Of note, a higher percentage of those who finished their fellowships in 1997-1999 (69%) thought that their fellowship provided appropriate training for their current infection control activities than did those who finished their fellowships before 1990 (55%). This difference likely reflects more recent awareness of and attention given to training in the field of infection control. Similarly, experiences with solid-organ and bone marrow transplant recipients, and infections in travelers were listed as a component of the vast majority of programs in the Guide, yet they were not as highly ranked in terms of adequacy of training. These observations suggest, at the very least, that the IDSA should assist program directors and fellows in providing training in several specific areas. Taken more broadly, these data should be an inducement for individual program directors to honestly assess both the quantity and quality of training in infection control, transplantation, and travel medicine at their institutions.
Most recent graduates thought that their research training was valuable. Of note, experience with and duration of research training were strongly correlated with the ultimate choice of career. The survey did not and could not discriminate whether longer periods of training induced graduates to pursue academic careers or whether the prior decision to pursue an academic career dictated the more extensive training. Both are likely to be the case. Fellowships completed from 1997 through 1999 were associated with a higher percentage of respondents pursuing an academic career. It is likely that many of these individuals are still in a training environment and that the fraction will drop. Since nearly two-thirds of all respondents thought that more didactic course work would have improved research training, this is an element of fellowship training that should be incorporated into all programs. Specific suggestions for course work were provided in the curriculum listed in the Guide and in the report from the regional and national meetings of program directors.
The results of the survey were distributed to infectious diseases division chiefs and program directors in June 1999, and they were discussed at the 6 regional meetings. The chairs of the regional meetings prepared individual reports and convened for a consensus conference in November 1999, in association with the annual meeting of the IDSA.
Discussions at the regional meetings discriminated between those elements of fellowship training that are generic across all specialties and those elements that are specific to the field of infectious diseases. It is rare for the faculty of academic infectious diseases programs to have expertise in the business aspects of the discipline. It was not considered practical for most programs to create a course to meet these needs, since it would require a large number of resources (both monetary and personnel) that would be available to only a handful of trainees.
The general consensus was that the responsibility for such instruction should be placed at the level of the internal medicine departments, since most of these issues are common to training in all subspecialties as well as, in some cases, general internal medicine. Subspecialty societies, including the IDSA, should encourage internal medicine department chairs to establish such programs for all of their subspecialty trainees. The annual meeting of the IDSA or other venues (such as the fellows meetings sponsored by the Clinical Affairs Committee of the IDSA) could then be used to supplement this information with infectious diseases-specific practice issues.
On the basis of the survey results, the discussions at regional meetings (which included other topics), and the consensus conference, 2 action items with regard to training were forwarded to the IDSA Council for approval: Several potential shortcomings of the survey are apparent. First, the relatively low response rate may have introduced a selection bias. Individuals who had either very positive or very negative experiences during fellowship training may have responded preferentially. Second, only those individuals who passed the ABIM board examination were polled; this potentially excludes the group with the most-inadequate training. Arguing against both notions is the good general concordance between the results reported here and those of the IDSA Membership Survey-in particular, when Membership Survey responses (Frederick Schneiders Research, unpublished data) obtained from the subset of recent graduates are analyzed.
Finally, although it was appreciated that training programs need to be responsive to the perceived needs of the trainees, 3 additional important concepts have an impact on curriculum development. First, it is difficult to predict the future. Developments such as HIV/AIDS completely changed the patterns of infectious diseases practice and research. The future impact of therapeutic, diagnostic, and prognostic genomics and gene therapy on the field of infectious diseases is sure to be profound, but the details are anything but clear. Second, as the field of infectious diseases broadens, it is clear that one person cannot be an expert on all aspects of infectious diseases. This realization dictates an inevitable need for more "tailoring" during training. Third, most trainees are not able to predict what they will be doing in 5, 10, or 20 years. Therefore, the broad intellectual aspects of training must be emphasized. The very term "training" implies that education focused on certain tasks should be a primary goal of fellowship programs. At the same time, these programs must include a healthy dose of intellectual rigor so that their graduates will be nimble and able to readily adapt to an environment that is sure to change.
